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Experimental procedures:
Step 1: X2420G (plasmid DNA) was purchased from Generay Biotech (Shanghai, China). The forward primer (Primer 1 in Table S1 ) contained the cytosine-rich segment. The detailed nucleotide sequences of Forward Primer (Primer 1) and reverse primer (Primer 2) used in the current studies are shown in Table S1 . The PCR amplification reactions were carried out following reported procedures with a annealing temperature of 63 °Ϲ.
Step 2: A mixture containing 10 mM Bis-Tris-Propane-HCl, 10 mM MgCl2, 1 mM Dithiothreitol, 10 units SacI and ~2 μg purified PCR products was incubated at 37 °C for 1 hour, which gave rise to a cohesive end-containing linear DNA.
Step 3: A mixture containing 50 mM Tris-HCl, 10 mM MgCl2, 1 mM ATP, 10 mM dithiothreitol,
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resultant reaction mixture was allowed next to react with BAL-31 (an exonuclease that hydrolyzes opening end-containing DNA) in order to acquire pure closed circular DNA products (DNA S1).
Step 4: A mixture containing 5 units of Nt.BsmAI, 1 x Nt.BsmAI buffer (20 mM Tris-acetate, 50 mM potassium acetate, 10 mM Magnesium Acetate, 1 mM Dithiothreitol) and ~2 μg DNA S1 was incubated at 37 °C for 1 hour to generate a nicked site-containing circular DNA (DNA N1).
Step 5: A nicked site-and G-quadruplex-containing circular DNA obtained by incubation of DNA N1 in 10mM Tris-HCl (pH 7.4) buffer containing 1mM EDTA, 150 mM KCl and 40% PEG 200 at 95 °C for 5 minutes followed by cooling the mixture to room temperature.
Step 6: A mixture containing 50 mM Tris-HCl, 10 mM MgCl2, 1 mM ATP, 10 mM dithiothreitol, 20 units T4 DNA ligase and ~500 ng DNA products obtained in
Step 5 was incubated at 16 °C for Note: (1) DNA 1 is a circular DNA; and (2)< and > stand for the termini that are covalently connected. 
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